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EFFECT OF SIWS POD ON THE TRANSONIC AERODYNAMIC 

CHARACTERISTICS OF A 0.015SCALF: S"I'LF: 

ORBITER MODEL (44-0) TESTED IN THE 

NASA/LaRC 8 - F W  TPT 

(LA111) 

ABSTRACT 

A study has been made t o  determine t h e  e f f e c t  on t h e  aerodynamic 

cha rac t e r i s t i c s  of t h e  Shut t le  Orbi ter  resu l t ing  from t h e  addi t ion of 

t h e  Shut t le  Infrared Leeside Temperature Sensing (SILTS) pod t o  t he  t i p  

3f t h e  v e r t i c a l  t a i l .  The pod is a recent addi t ion t o  t h e  Shut t le  and 

w i l l  contain a camera system t o  take  inf ra red  photogmphs of t he  upper 

surface of t h e  Shut t le  during re-entry. These photographs w i l l  be used 

t o  determine leeside heating. There was concern that t h e  pod might 

have an e f f e c t  on t h e  aerodynamics of t h e  Shut t le ,  pa r t i cu la r ly  t h e  

l a t e ra l -d i r ec t iona l  charac te r i s t ics  and ru-dder effect iveness  . 
tunnel  t e s t s  were therefore  made with an 0.015-Scale Orbi ter  Model with 

and without SImS pod over a Mach number range from 0.6 t o  4.63 i n  t h e  

Wind _- - 

Langley 8-F3ot Transonic Pressure Tunnel and t h e  Unitary Plan Wind 

Tunnels. 

r e s u l t s  i n  references 1 and 2. 

The t ransonic  resu l t s  are presented herein and supersonic 
- "I 

The model was t e s t ed  i r  t h e  8-Foot TPT at  Mach numbers of 0.6, 0.8, 

0.9, 0.95, 0.98, 1.12 and  1.2 over an angle of a t t a c h  range from -2O t o  

as much as 203 a t  00 and 2' of s ides l ip .  

angle 3f s i d e s l i p  range from -6' t o  6' a t  11' angle of attack. 

Tests were a l s o  made mer an 
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SYMBOL 

a 

CP 
M 

P 

Q 

W L  

V 

a 

B 
II 
4 
P 

A b .  
b 

c.g. 

!REF 
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b 
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S 

Q) 
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BCMENCLA!IURE 
General 

DEFINITION 

speed of sound; m/sec, f t / s e c  

pressure c o e f f i c i e n t ;  (9 - pQ))/q 

Mach number; V/a 

pressure;  N/m2, psf 

dynamic pressure;  1 / 2 p $ ,  N/m2, psf 

u n i t  Reynolds number; per m, per  f t  

ve loc i ty ;  m/sec, ft/sec 

angle  of a t tack ,  degrees 

angle of s i d e s l i p ,  degrees 

angle  of yaw, degrees 

angle of r o l l ,  degrees 

mass densi ty;  kg/m3, s l u g s / f t 3  

Reference 8s C. G. Def i n i t i o n s  

base area;  m2, f t 2  

wing span or reference span; m, it 

center  of g r a v i t y  

re ference  length  o r  wing mean 
aerodynamic chord; m, f t  

wing area o r  re ference  area;  m , f t 2  

moment re ference  poin t  

moment reference poin t  on X a x i s  

moment reference poin t  on Y a x i s  

moment reference poin t  on 2 a x i s  

2 

be se 
l o c a l  
s t a t i c  condi t ions 
t o t a l  condi t ions 
free stream 



NOMENCLATURE (Continued) 

Body-Axis System 

SYMBOL MNEMONIC DEFINITION 

CN normal-force Coefficient; normal force 

CA axial-force coefficient;  ax i a l  force 

CY side-foTce coefficient;  side force 

CAB base-f orce coefficient;  base force 

qs 

q s  
C A 

CY 
qs 

Ab qs 

C A f  

C 

-Ab(l)b - P m ) / q s  

CAF forebody ax ia l  force coefficient,  CA - CAb 

CIM pitchin) -inanent coefficient;  pitching moment ‘m 
SSlREZ 

Cn CYN yawing-moment coefficient;  Yawing mment 
qSb 

CBL rolling-moment coefficient;  r o l l i n g  moment 
t1Sb ce 

Stability-Axis System 

qs 

qs 

CL l i f t  cocfficient;  lift 

CD d r a g  coef f ic ien t ;  drag 

CDB base-drag coefficient;  drag 

CDF 

CY side-force coefficient;  s ide  force 

CL 

CD 

cDb qs 

c% 
forebody drag coefficient;  CD - cDf 

CY 
qs 

‘m CIM pitching-moment coefficient;  pitching moment 

qslRE!? 

CLN yawing-moment coefficient;  yawing mtnent 

CSL 

‘n qSb 

qZb 
ro l l i ng  -moment coe f f i  c ien t  ; ro l l ing  moment c i  

L/D L/D l i f t - t o -d rag  r a t i o ;  CI/CD 

LlDf L/DF lift t o  forebody drag r a t i o ;  CL/Cnp 

5 



SYMBOL MNEMONIC 

A ILRON 6, 

ELFVON 'e 

CA cA 

S P D B R K  

RUDDER 

BDFLAP 

'SB 

'r 

~ B F  

' e ,  ELVN-L 

ELVN-R 
6 e R  

G R I T  

DCY/DB 
cys  

Cn (BODY) DCYNDB 
8 

C Q  ( B O D Y )  DCBLDB 
a 

DCY /DR 
6 r  

CY 

NOMENCLATURE ( Cont h u e d  ) 
Additions t o  Nomenclature 

DEFINITION 

ai leron,  t o t a l  a i l e r o n  def lect ion angle, degrees, 
( l e f t  a i le ron- r ight  a i le ron) /2  

elevon, surface def lec t ion  angle, pos i t ive  de- 
f l e c t i o n  t r a i l i n g  edge down, ( l e f t  a i le ron  + 
r igh t  a i leron)/2 

axial-force coef f ic ien t  unadjusted f o r  base o r  
s t i n g  cavi ty  pressures 

speed brake def lect ion angle, degrees 

rudder def lect ion angle, degrees 

bodyflap def lect ion angle,  degrees 

l e f t  elevon surface def lect ion angle, pos i t ive  
def lect ion t r a i l i n g  edcc down, degrees 

ri(:ht elevon surfece d e f l e c t i m  angle, p m i t i v c  
def lect ion t r a i l i n g  edge down, degrees 

s t i n g  cavi ty  area, m 2 2  , f t  

body length, m, f t .  

i n  c r e  me n t  a 1 a tig le of s i d e s l ip ,  d i f f e re n c2 
between two 3r more test  runs, degrees 

parameter t=, denote t e s t i n g  with g r i t  GRIT = 1 
( g r i t  on), G R D  = 0 ( g r i t  o f f )  

side-force coef f ic ien t  der ivat ive with respect 
t o  be ta ,  per degree 

yawing-moment coef f ic ien t  der iva t ive  w i t h  respect 
t o  be ta ,  per degree 

rolling-moment coef f ic ien t  der ivat ive with respect 
t o  beta ,  per degree 

side-force coef f ic ien t  der iva t ive  with respect 
t o  rudder def lec t ion ,  per degree 

6 



SYMBOL MNEMONIC 

Cn (BODY)  DCYNDR 
6r 

cQ (BODY)  DCBLDR 
6r 

DELRUD *6r 

C 
pbl, 2 

pc1,2 
C 

CPB1, 2 

C P C 1 ,  2 

NOMENCLATURE (Concluded) 

DEFINITION 

yawing-moment coefficient derivative with 
respect to rudder deflection, per degree 

rolling-moment coefficient derivative with 
respect to rudder deflection, per degree 

differential rudder deflection, degrees 

base pressure coefficients 

sting cavity pressure coefficients 

7 
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CONFIGURATIONS INVESTIGATED 

The test model was a 0 .015- sca l e  model of t h e  Space  S h u t t l e  O r b i t e r  

( f i g u r e s  2 and 3 ) .  The model w a s  c o n s t r u c t e d  a t  t h e  Langley  Resea rch  

C e n t e r  u s i n g  t h e  nose  s e c t i o n  fo rward  o f  f u l l - s c a l e  f u s e l a g e  s t a t i o n  

672 .8 ,  t h e  v e r t i c a l  t a i l ,  and OMS pods from an  e x i s t i n g  Rockwell  model 

49-0. The remainder  of t h e  model,  t h e  w i n g s ,  e l e v o n s ,  body and SILTS pod 

were c o n s t r u c t e d  from Rockwel l - fu rn i shed  l i n e  d e t a i l s .  A s k e t c h  and 

pho tograph  of SILTS pod a r e p r e s e n t e d  i n  f i g u r e s  2b and 3b ,  r e s p e c t i v e l y .  

The model c o n f i g u r a t i o n  i s  summarized as f o l l o w s :  

Orbi te r - l40A/B/C = B26 C9 E43  Fa MI6 N 2 8  R5 S Vg W 

D e f i n i t i o n  ~- , Component 

B26 F u s e l a g e  p e r  Rockwell  L i n e s  VL70-000140A and 
VL70-000140B (Model SS-A001471 
Canopy p e r  Rockwell  L i n e s  VL70-000140A and 
VL70-000143B (Model d rawing  SS-A00147) 

S l o t t e d  v e r s i o n  (6 - inch )  of  E26 e l e v o n s  p e r  
Rockwell  VL70-000145 (Model d rawing  SS-A001471 
Body f l a p  p e r  Rockwell  L i n e s  VL70-000145 
(Model drawing  SS-A00147) 

c 9  

E43 

F8  

M16 

N 2  8 

R5 

S 

V 8  

W 

OMS/RCS pods  p e r  Rockwell  L i n e s  VL70-0084010 
(Model drawing  SS-A00147) 

OMS e n g i n e  n o z z l e  p e r  Rockwell  L i n e s  VL70-000145 
(Model drawing  SS-A00147 
Rudder p e r  Rockwell  L i n e s  VL70-000146 (Model 
drawing  SS-A00148) 
SILTS pod p e r  Rockwell  L i n e s  VL70-900-015 
(Basic c o n t r o l  d rawing)  

V e r t i c a l  t a i l  p e r  Rockwell  L i n e s  VL70-000146A 
(Model drawing  SS-A00148) 

Wing p e r  Rockwell  V70-30-906-01 ( B a s i c  c o n t r o l  
d rawing)  

A comple te  d e s c r i p t i o n  o f  model d i m e n s i o n a l  d a t a  i s  g i v e n  i n  t a b l e  111. 



TEST CONDITIONS 

The tunnel  conditions ex is t ing  during t h e  tes t  are summarized i n  

table I and the configurations tested are shown i n  table 11. The mDdel 

was s t ing  supported, and t h e  aerodynamic forces  and moments were mea- 

sured by an in t e rna l ly  mounted six-component s t r a i n  gage balance. In  

an attempt t o  insure turbulent  f h w  over t h e  model, s t r i p s  of carbo- 

rundum g r i t  were applied t o  the wing, v e r t i c a l  t a i l ,  and nose as shown 

in f igure  2. 

f o r  angles of s i d e s l i p  of Oo and 2O. 

-6' t o  6' at an angle of a t t ack  of 11'. 

have been corrected f o r  the  e f f ec t s  of s t i n g  def lec t ion  under load. 

Model angle of a t tack  was varied from about -2' t o  20' 

Sides l ip  angles were var ied from 

Angles Qf attack and sideslip 

9 



TEST FACILITY DESCRIPTION 

NASA/Langley Research Center 8-foot Transonic Pressure Tunnel is 

an a i r  -medium f a c i l i t y  capable of a t ta ining continuously variable Mach 

numbers from 0.20 t o  1.30. It i s  a single-return, closed-circuit 

tunnel, having controlled stagnation temperature, t o t a l  pressure, and 

dew-point temperature. The t e s t  section is 7.1 square feet .  Reynolds 

numbers a re  variable from 0.30 x 106/foot t o  7.00 x 10 /foot, depending 

on Mach number and tunnel total-pressure limitations. Models are sup- 

ported i n  the t e s t  section by a sting-sector system, but wall-mounting 

is possible, 

wave studies. 

6 

Schlieren photography is available f o r  flow and shock- 
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DATA REDU(;TION 

LaRC Ul?-27-100 six-component s t r a i n  gage balance was used t o  mea- 

sure  model forces  and moments. 

set of body and s t a b i l i t y  axes ( f igure  1) through the nominal cen ter  of 

A l l  f i n a l  data w e r e  presented along a 

g rav i ty  located at  F.S. 1076.7 and FRL 375.0. Drag data presented re- 

present gross  drag i n  that  no correct ions t o  free-stream conditions i n  

t h e  base regions have been made. Model data were converted t o  standard 

NASA coe f f i c i en t s  using t h e  following constants: 

smf = 0.605 ft. 2 Reference Area 

Reference Length lref = 7.122 in. 

Reference Span b = 14.05 in. 

T o t a l  base area excluding 
ref 

= 0.0615 

= 0.03409 f't.2 

Ab s t i n g  cavi ty  

S t ing  cavi ty  area As c 

11 
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TABIE I 

rEST : 8'  TP" 786 (1.~111) I DATE : 9-23-77 
TEST CONDITIONS 

MACH NUMBER 

! 

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURI 
(per foot) (pounds/sq. foot ) (degrees Fahrenheit) 

0.6 3.5 x 10 6 
r 

461 100 
0.8 

0.9 

0.95 
0.98 

1.12 
1.20 

, N F  

SF 

A F  

PM 

RM 

YM 

3.5 x lob 576 100 

3.5 x lo6 . 625 100 

3.5 x 106 707 100 

3.5 x 10 647 100 
3.5 x 10 6 59 100 

3.5 x 10 730 100 

6 
6 

6 

COMMENTS: 

C A PAC ITY: 

600 lb .  

300 lb.  

100 lb. 
800 in-lb. 

400 in-lb. 

600 in-lb. 

ACCURACY: 

+3.0 lb. 

i1.5 lb.  

i0.5 lb. 
i4.0 in-lb. 
i2.0 in-lb.  

*3.0 in-lb.  

COEFFICIENT 
TOLERANCE: 

13 



TEST RUN NUMBERS 
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TA!?IA 111. 

MODEL DIMENSIONAL DATA 

MODEL COMPONENT : 826 

GENERAL DESCRIPTION : C o n f i g u r a t i o n  140A/B O r b i t e r  Fuselage 

NOTE: 826 i s  i d e n t i c a l  t o  824 except  unders ide  o f  f use lage  has been 

r e f a i r e d  t o  accept  W 
0 

MODEL SCALE: 0.015 MODEL DRAWING: SS-AOO147,  RELEASE 12 

DRAWING NUMBER VL70-000143B, -000200, 000205,  -006089, 
" -000 145, -000 I ~ O A ,  ooo 1 4 0 ~  

- 

DIMENSIONS : FULL SCALE MODEL SCALE 

Q Length (OML: Fwd S t a .  Xo=235)-1n. 1293.3 19.400 

:: Length( IML:  Fwd Sta. &=238)- In.  1290.3 19.355 
264.0 3 0960 

" Max Width ((a x = 1526.3) - I n .  
-I- 

Max  Depth ((3 X,= 1464) - I n .  250.0 3.750 

Fineness R o t i o  

2 Area - F t  

hi ax. Cross- Sect i  on a I 340.88 0.077 

PI an form 

Wetted 

Base 

16 



MODEL COMPONENT : 

TA1;LE III--Continucd 
MODEL DIMENSIONAL DATA 

CANOPY - C9 

MODEL SCALE: 0.015 MODEL D R A W I N G :  SS-A00147 , RELEASE 12 

DRAWING NUMBER: VL70-000143A/B 

DIMENSIONS : 

Length ( X 0  434.643 to 587) 

FULL SCALE 

143.357 

152.41 2 

25.000 

Fineness Ratio 

Area 

Max. Cross- Sec!i on a I 

Plonform 

Wetted 

Base 

MODEL SCALE 

2.150 

2.286 

0.375 

i 

1 7  



TAUU 111-ConL inued 

MODEL DIMENSIONAL D A T A  

SLOTTED ELEVON ( 6 - i n c h  GAP) - E43 MODEL COMPONENT 

GENERAL D E S C R ~ P T ~ O N  C o n f i g u r a t i o n  140A/B O r b i t e r  e levon.  

NOTE: E43 is a s l o t t e d  v e r s i o n  o f  E?,.. Data a r e  f o r  one s i d e .  

- MODEL SCALE: 0.015 MODEL DRAWING: SS-A00147 

DRAWING NUMBER VL70-000 -000145 
> 

DIMENSIONS FULL SCALE 

210.0 
2 

Are0 - F t  

MODEL SCALE 

0.0473 

Span (equ 

Inb'd equ i i  

vo len t )  - I n -  349.2 

- In .  118.004 11 en t chord  

Outb'd equ iva len t  cho rd /  t o t a l  55.192 
s u r f a c e  c h o r d  
R a t i o  movab le  su r face  cho rd /  

total sur face  chord  

At Inb 'd  equiv.  chord  0.2096 

0.4004 At Outh'd equ iv .  cho rd  

S w e e p  Back Ang les ,  degrees  

L e a d i n g  Edge  

T r a i l t n g  Edge 

H i n g e l i n e  

0.00 

-10.056 

0.00 

Area Moment (Nornn l  to h i n g e  l i n e )  1587.25 

Mean Aerodynamic Chord ( E ) ,  i n .  90.7 

5.238 

1.770 

r .  

0,828 

0.2096 

0 -4004 

0.00 

-10.056 

0.00 

0.00536 

1.3605 

18 



TABIE JII-Cont inucd 
MODEL DIMENSIONAL DATA i 

MODEL COMPONENT : FLAP 'F8 

MODEL SCALE: 0.015 MODEL DRAWING: S S - A O O 1 4 7 ,  RELEASE 12 

VL-O00140A, VL70-000145 - DRAWING NUMBER * 

DIM ENSIONS 

Length ( X O  = 1520 TO Xo = 1613) 

M a x  Width ( In.)  

M o x  Depth ( X 0  = 1520) - In. 

Fineness Ratio 
2 

. Area - F t  

Max. Cross-Sectional 

P Ian form 

Wetted 

Base 

F U L L  SCALE 

93.000 

MODEL SCALE 

1.395 

262 .oo 

23 .OOO 

3.930 

0.345 

150.525 0.0339 

41.84722 0.00941 ' 

19 



TABLE 1-?I-Continued 

MODEL DIMENSIONAL DATA 

MODEL SCALE: 0.015 MODEL DRAWING NO; SS-A00147 

V60-000  l40D 
DRAWING NUMBER: VL 7 0 - 0 0840lO > 

DIM EN SIONS 

L e n g t h  (OMS Fwd Sta  

Max Width (0 X, = 

Max Depth (0 X, = 

Fineness Ratio 

Area - F t .  2 

FULL SCALE 

x,=13 10.5)zIn. 258.5 

Max. Cross-Sect ional  

Planform 

Wetted 

Base 

- I n .  136.8 

- In .  74.7 

2.484 

MODEL SCALE 

3 A78 

2.052 

1 .121  

2.484 

58.864 0.0132 

20 
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TABLE I I I - NODE L D IMENS I O N A L  DATA-Con t i nucd 

- M i I D E i  COPlPONEt~lT: OMS NOZZLES - N28 
. _  

G E ?E PA L DE SC R I PT I ON : C o n f i g u r a t i o n  140A/B O r b i c c i -  OPIS Nozzles 

M O D E L  SCALE: 0.015 . H O D E L  DRAWING: RELEASE 5 ( C o n t o u r )  

DRP~'JIF15 NUMBER: VL70-000 145, ( 1 oca t i o n )  

DIMENS IONS : FULL S C A L E  M O D E L  S C A L E  

f 4AMI  NUMBER 

L e n g t h -  I n .  

G i m b a l  P o i n t  to  Exit 
T h r o a t  t o  Exi t  Plane 

P l a n e  

Diameter - In.  . 
Exi t  
T h r o a t  
I n l e t  

Area - f t  
E x i t  
T h r o a t  

2 

G i m b a l  P o i n t  ( S t a t i o n )  
' L e  f t N oz i 1 e 

xu 
' *  Yo 

zo 

I n .  

2 2 . 7 7 0  
--1.320 

1518.0 
-88.0 
430.2 7.380 

I_-- 

R i g h t  Rozzle 
X 
Y 

1518.0 
+ 8s. 0 
492.0 L 

N u 1 1  P o s i t i o n  - Decj. 
L e f t  EJozz 1 e 

P i t c h  
. Yaw 
R i g h t  N o z z l e  

P i t c h  
Yaw 

' 15OL19' 

21 



TASU 11 I-Cont i niied 

MODEL DIMENSIONAL DATA 

RUDDER - R5 T MODEL CC {PO E t  

GENERAL DE SCRl  PTlON 2 A ,  3 ,  3A, and 1 4 0 A / B  Configurations 

- MODEL S C A L E :  0.015 MODEL DRAWING: SS-A00148 

VL7O-OOOl46A, VL70-000095, VI7O-OOOI39 
DRAWING NUMBER 

DIM EN SI ON S FULL SCALE 

100.15 

MODEL SCALE 

0.0225 

Span ( e q u i v a l e n t ) -  I n .  201 .o 3.01 5 

Inb ’d  equ iva len t  chord  - I n *  91.585 1.3738 

Outb ’d  equ iva len t  chord - I n .  

Rat io  movab le  sur face  chord /  
total sur face chard  

50.833 0.7625 

At Inb ’d  equ iv .  chord  0.400 0.400 

0.400 0.400 

34.83 

A t  Outb’d equ iv .  chard  

Sweep Back  Angles,  dcgrces  

Lead ing  Edge 

I r o i l i n g  E d g e  

Hinge1 Inc  

- 

Area Moment  (Normnl  to h i n g e  l i n e )  

Pkdn Aerodynamic Chord, - I n .  

34.83 

26.25 26.25 

34.83 34.83 

610.32 

73.2 

0.002 

1.098 

22 



TABLE I TI -Cork  i nued 

h'tODEL DIL!ENSIONAL DATA 

biODEL COMPONENT SILTS POD - S 

GENERAL DESCRIPTION 

MODEL SCALE: 0.015 

DIMENSIONS . 

Max. Wi d t  h -In. 

Max. Depth-In.  

L e n g t h  (Ovzra l I )  -In. 

-. 
-1ieness Rat io  

- ' 5  0 

Max. Cross- Sectional 

P l an fo rn  

FULL SCALE 

21.333 - --__I 

MODEL SCALE 

0. j0-j 

OOl+ 

Wetted 

Bose 

23 



TABLE 111 (Continued) 

h{ODEL DIMENSIONAL DATA - Cont ir iued 

MC)DEL SCALE: 0,015 DRAWING NUMBER: SS-A00148, 
RELEASE 6 

D RAW I NG NU M 3ER vL70-000 146A - 

D I M E N S I O N S :  

TOTAL DATA 

Area (Theo) - F t  2 

P 1 an Fo rrn 
Span (Theo) - I n .  
Aspec t  Ratio 
Rate  o f  Taper  
Taper R a t i o  
Sweep-Back Ang les ,  Degrees. 

Lead ing  Edge 
;':Tra i 1 i ng  Edge 

0.25 Element  L i n e  

Chords: 
Root (Theo) \JP 
T i p  (Theo) WP 
MAC 
Fus. S t a .  of .25 MAC 
W.P. of .25 t l A C  
B.L..of .25 MAC , 

A i  r f o i  1 Sec t ion  
Leading Wedge Ang le  - Deg. 
T r a i l i n g  Wedge Ang le  - Deg. 
Leading Edge R a d i u s  

FULL SCALE MODEL SCALE 

- 413 2 5 3  0.033 

3 15.720 4.736 
I . b / T  1.675 
0.507 0.507 

-- c .404 0.404 

-- 

45 000 45 000 
26.2- 26.7 
41.130 TT, I30 - 

268.500 4.029 
108.470 1.627 

635.522 9.533 
0.00 0.00 

199.808 2.997 
1463.50 21.953 

10.00 10.00 
1 4 . 9 2 0  14.920 
2 .oo 0 A 3 0  

13 .17  0 .O30 

0 .oo 0 .oo ---- 



TADLE 111 (Concluded)  

- /,!O DEL COMP 0 P I  E N T : 

GENERAL DESCRIPTION:  

W I N G -\J 

Conf i g i i r a t  i o n  4 

NSTE: I d e n t i c a l  t o  W~II, except  airfoil t h i c k n e s s .  
I 

Dihedral1 s n q l c  i s  a l o n g  trailinq cdqe of l v i n g .  

HODEL SCALE:  0.015 MODFI DRAWIFJG: SS -ACO 1 ita 

D ,RAY I N G r4 UMB E R : 

DIMENSIONS : 

V70-30-906-01 (BO) 

F U L L - S C A L E  MODEL SCALE 

TOTAL DATA 

Area  (Thee) F t 2  
P1 anform 2690 .oo 
Wetted 

Aspect R a t i o  2.265- 
Span (equ iva len t )  (Theo) I n .  936.68 

Taper Rat io  - 
Incidence Angle, degrees 0 .so0 
Aerodynarni c Twi s t , degrees +3,000 
Toe-In Angle  
Cant A n g l e  
Sweep Back Angles, degrees 

Rate o f  Taper 1.177 
0.200 

D i  hedral Angl e ,  degrees 3.500 

Leading Edge 45 -000 
Trdi 1 i ng Edge -10.056 
0.25 Element L-ine 35.209 

Chords :  
Root 

MAC 
Fus. 
W.P. 
8.L. 

Ti? > 

(Wing S t a .  0.0) 
(equivalent)  (The 

S t a .  o f  .25  MAC 
o f  .25 NAC 
o f  . 2 5  NAC 

(Theo) B.P.O.0 
.o) B.P. 

- 689.24 
U L  

474.81 
1136.83 
230.58 
182.13 

A i  rfoi 1 S e c t i o n  
Root 
Ti p 

0.605 

14.050 
2.265 
1.177 
0.200 
3.500 
0.500 

+ 3  .OOO 

45.000 
- 1 O .Os6 
35,209 - 
10.339 
2.068 
7.122 

17.052 

2.732 
4.359 

E X P O S E D  DATA 

Area Ft '  
SpJn, ( e q u i v a l ~ n t )  (Theo) I n .  BP103 

1751.50 0.334 
720.68 10.810 

2 i o59  2.059 
0.2lt5 0.2Lt5 
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b. SILTS Pod 

Figlire 2. t b d e l  Sketches 
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inch measured perpendic 

mm WING AND VERTICAL TAIL 

0.1 inch s t r i p  of no. 50 grit at 0.28 
inch measured perpendiculas t o  L.E. 

0.1 inch s t r i p  of no. 50 g r i t  a t  1.2 
inch measured streamwise - 

c .  P D s i t i m  Df T m t l s i t i m  G r i t  Used  i n  I n v e s t i R a t i 3 n  

F igure  2. Cmclutled 
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TABULATED SOURCE DATA 

Tabulations of plotted data are available 
from DMS upon request. 
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